Introduction
The Chinese economy has continued to absorb massive pressures for structural change since the publication of China's domestic transformation in a global context (Song et al. 2015) . The increasing scarcity of labour and rising labour costs foreshadowed in The turning point in China's economic development (Garnaut and Song 2006) have continued to constrict the old Chinese strengths linked to exports of labour-intensive manufactures. The overhang of excessive investment in infrastructure and heavy industry from the aftermath of expansion to counteract the Global Financial Crisis (GFC) and the debt that funded it requires large structural change independent of the longer-term pressures. The ageing of the Chinese population deriving from low fertility in the reform period has generated special challenges of growing old before getting rich (Johnston et al., Chapter 10, this volume). Global and domestic environmental imperatives have forced a reshaping of priorities for economic development and exerted their own pressure for change away from the old pattern of investment-led growth. Meanwhile, China grapples with the special challenges of transition from the ranks of the world's middle-income countries into the developed world-the challenge of escaping the 'middle-income trap'.
The Chinese Government has remained committed to the directions defined in China's new growth model. The new directions have shaped the Five-Year Plan (FYP) for 2016-20.
The changes in China have taken place within a troubled international economy. Growth in the developed economies has remained weak since the descent into the GFC from late 2007. Developing countries beyond China demonstrate a wide range of experiences. Many continue to grow reasonably strongly through the troubles of the developed world. But the many developing and transitional economies specialising in commodity exports that were carried high by the Chinese resources boom from early in the century to 2011-Brazil, Russia, South Africa, Nigeria and others large and small-have fallen on hard times under China's new model of growth. World trade has expanded less rapidly than output over recent years, removing a source of economic expansion in China and elsewhere. Savings are well above investment through the developed world and China, generating the lowest market-determined long-term interest rates ever. The Federal Reserve Bank of the United States has moved only tentatively to haul in the most expansionary monetary policy in history. Other central banks through the developed world continued to ease monetary policy in an attempt to lift growth in incomes and output. Investment remains weak, generating a tendency everywhere for economic growth to remain below what had once been regarded as attainable rates. Weak business investment has been the effect and the cause of the lowest productivity growth in modern times-in the developed world and, recently, in China.
Global economic growth fell to 1.5 per cent with the onset of the GFC in 2008 and declined further to -2.1 per cent in 2009. The latter outcome would have been lower still but for the powerful fiscal and monetary expansion that restored Chinese growth to historically strong rates by the end of that year. Global growth recovered briefly in 2010 to an old normal rate of 4.1 per cent, but settled at rates below any sustained period since the middle of the twentieth century: 2.8 per cent in 2011, and then to 2.3 per cent (2012) So China's structural change has been occurring through challenging international circumstances. When slumping demand in the industries supplying the high investment in the later years of investment-led growth in China generated sharp increases in exports of surplus steel and other products, the developed world responded with the strongest protectionist reaction of the twenty-first century. The political consequences of stagnant real incomes in the United States and Europe threaten to further weaken the international environment for Chinese growth.
China's economic growth continued to slow through 2015 and the first half of 2016-as it has done consistently since 2011: the annual growth rate fell to 7.7 per cent in 2012 and 2013, and then further, to 7.3 per cent in 2014 and 6.9 per cent in 2015.
China's new model of economic growth, now embraced as the 'new normal' by the Chinese leadership and embodied in state planning, is meant to generate slower growth, which is a natural accompaniment of a lower investment share of expenditure. Over the past year, there have been periodic fears within Chinese and foreign business and wider communities that Chinese growth is slowing more rapidly than sought by policy. This has generated periods of market disruption and awkward government responses.
China's economic slowdown is part of a deceleration throughout the more prosperous parts of the world, but also has its own causes and characteristics. This book examines the special structural features of economic change in China, which will determine whether the economy and society experience a smooth transition to high-income country status-or remain mired in the middleincome trap.
China's domestic transformation in a global context (Song et al. 2015) drew attention to a then recent tendency for Chinese growth to come overwhelmingly from growth in the capital stock. Low fertility from early in the reform period had removed increases in the labour force as a significant source of economic growth. This had long been anticipated-together with the many consequences of an ageing population. What had not been anticipated was the decline in total factor productivity (TFP) growth-the reverse of what was required for smooth implementation of the new model of growth. A decline in the rate of investment-required within the new model of growth-would be associated with a large decline in the rate of growth in output unless it was accompanied by a large lift in productivity. There were no signs of such a lift.
The broad macroeconomic story has not changed much over the past year. There are large practical difficulties in measuring TFP growth and those who attempt to measure this dimension of development in China may not have it exactly right. But with the negligible TFP growth continuing in 2014, in the best estimates that we have, there is no reasonable doubt that there is a problem in contemporary economic development in China.
The anticipated decline in rates of growth in the capital stock together with the absence of productivity and labour force growth remove the potential for fiscal and monetary expansion to raise the rate of growth in output for any sustained period.
In standard growth accounting terms, the Chinese adjustment required by the new model of growth involves a moderate deceleration of aggregate growth, contributed by a cessation of growth in the labour force, a large decline in the growth in the capital stock and some acceleration of the growth in TFP. China has to achieve these outcomes within a set of policies that change fundamentally the old negative relationship between economic growth and environmental degradation.
China's new sources of economic growth: Volume 1-Reform, resources and climate change looks closely at each of these elements of the Chinese adjustment. Here we outline some of the big demographic changes affecting growth in the labour force, the drivers of growth in the capital stock and the influences on TFP. We then outline the ways in which each of the book's chapters advance our understanding of the Chinese adjustment.
From Lewis to Solow: China's demographic transition
China's strong growth in the first several decades of the reform era is now the world's leading example of growth in a surplus-labour economy, as analysed by Lewis (1954) and applied to Taiwan by Fei and Ranis (1964) and to Japan by Minami (1973) . In the Lewis-type labour-surplus economy, rapid growth in a highly productive and initially small modern sector (mostly urban and industrial) is supported by the flow of labour from the countryside. Average productivity is much lower in the rural than in the dynamic modern sector, and marginal productivity is lower still.
The flow of labour from the countryside does not greatly increase the supply price of labour for a long period-in China's case, from 1978 until about 2006. Wages are anchored by the large number of people in the countryside who offer themselves for modern-sector employment at the going wage rate.
Wages increase more slowly than productivity in the modern sector of the economy. The profit share of income rises, supporting high rates of saving. The tendency for wages to lag behind productivity growth supports high returns on investment, encouraging the investment of the increase in savings in the modern sector of the economy. Productivity growth at a national level is supported strongly by the shift of people from low-productivity rural to high-productivity modern economic activity. It is supported by the accretion of skills in the growing modern economy, which cannot proceed at a similar rate in the rural sector.
In the first several decades of the reform era, the structure of China's population was increasingly favourable for high rates of growth in output per person.
The One-Child Policy of the reform era reinforced and extended beyond the most prosperous centres the general experience of humanity for fertility to fall as incomes rise with economic growth. The ratio of child dependants to members of the labour force fell. This added a 'demographic dividend' to other forces contributing to rapid economic growth: the high growth of the capital stock and high productivity growth. The demographic dividend, however, provided only a temporary boost to growth in output; eventually, low fertility flows through to low and negative growth in the labour force and to an increase in aged dependence.
When a country enjoys an extended period of growth in its working-age population, alongside a fall in the dependency ratio-the ratio of the sum of the age groups 0-14 and 60-plus over the age group of 15-59 years-the potential rate of growth is higher than it would otherwise be. The demographic dividend affects growth through several channels and, whatever the rate of growth, the increase in the ratio of the labour force to total population leads directly to increased average income per person.
The period of Lewisian surplus labour came to an end through the second half of the first decade of the new century. In a large, diverse country, the end of the labour surplus came not as a 'turning point' but as a 'turning period'. The rate of increase in wages accelerated unevenly but broadly through the country. During 2004-15, the growth rate of migrant worker wages was 10.7 per cent per annum. Facing pressures from labour shortages and rising labour costs, firms substituted capital for labour in industrial processes. The relative importance of labour-intensive industries shrank as their international competitiveness declined and the relative importance of more technologically sophisticated and capital-intensive industries increased. The economy-wide effect was a higher capital/labour ratio and a fall in the return to capital. China's average return to capital fell from 24.1 per cent in 2004 to 14.7 per cent in 2013 (Bai and Zhang 2014) .
The Lewisian stage of economic growth has given way to a neoclassical or Solow stage of growth. Cessation of growth and, recently, a decline in the number of people in the conventional 'working age' group remove an important source of growth in total output. The deceleration in the rate of increase in movement of people from the countryside to the modern economy removes a major source of productivity growth. Lower labour force and productivity growth reduce the incentive to invest. Economic growth comes to rely more heavily on investment in human capital-increases in the education levels and skills of the labour force-and more demanding sources of productivity growth embodying innovation and relying on flexible and sophisticated capital and goods and services markets.
In the neoclassical 'Solow' economy, supply-side reforms to improve the quality of markets and to allow restructuring towards more productive economic activities hold the key to enhancing potential economic growth (Cai 2016) .
One important area of supply-side reform relates to removal of obstacles to full utilisation of labour supply. This can slow the loss of the demographic dividend.
The working-age population (aged 15-59) has been falling in absolute terms since 2012. It is estimated that the growth rate of the economically active members of the population aged 15-59 will become negative from 2018. It is therefore important to find ways of utilising as completely as possible the available labour supply, particularly in high-productivity sectors. A 1 percentage point increase in the labour participation rate in 2015 would have corresponded to nine million additional economically active people in 2015. Reform of the hukou (household registration) system in a way that would lead to more complete absorption of migrants into urban life offers a chance to raise the labour participation rate.
The recent relaxation of family planning laws allows families now to have two children. Over time, this will modify the age structure of the population by lifting the fertility rate, which sits at about 1.5 births per woman-far from the replacement level of 2.1. A gradual increase in the fertility rate due to a shift in family planning policies would help to raise China's potential growth rate in the future. To ensure that higher fertility does not lead to a decline in female labour force participation, it will be necessary to improve child care and to expand investment in public-oriented infrastructure such as affordable housing, which can reduce the costs of raising children. Chinese policy is moving towards parents being left to choose how many children they have. There is likely to be some lift in fertility rates for a while, but not by much if China follows the experience of other East Asian countries. Aoki (2012) found from the East Asian growth experiences that, in the current Solow phase of Chinese development, growth is strongly driven by the accumulation of human capital. There are strong links-at least during certain periods of development-between the formation of human capital and a country's potential growth rate. Manuelli and Seshadri (2014) suggest that the contribution of human capital to economic growth could be even higher than that of increases in productivity. China has greatly increased its expenditure for education and training in recent years and this will contribute to offsetting the effects on growth of a declining labour force.
Changes in productivity
TFP growth has many sources. The transfer of labour from agriculture to industry was particularly important in China under the old model of growth. This process in China has slowed rapidly in recent years. Data from the National Bureau of Statistics (NBS various years) suggest that in the period 2005-10 the rate of increase in the number of rural migrant workers moving to cities was an average of 4 per cent and then fell to 1.3 per cent in 2014 and to just 0.3 per cent in 2015.
Institutional barriers that result from the hukou system have brought forward the slowing of growth in rural-urban migration. The hukou system prevents large numbers of migrant workers becoming permanent urban residents with full access to social security and education benefits. With rural workers having more market power than previously, and consumption a more important source of growth in demand, these institutional residency hurdles have become more costly.
Reforms to the hukou system could slow the decline in the rate at which rural migrant workers move to cities. While labour market reforms would help to hold up growth in TFP as rural-urban migration slows, only the continual improvement of institutions can generate sustained increases in TFP. One new impetus for growth is advancement in science and technology.
1 Another is reform to increase the efficiency with which resources are allocated 2 through institutional changes including improvement of markets. This is referred to as the 'reform dividend'.
Measures to reap a reform dividend include nurturing markets for goods, capital, labour and natural resources including the environment. They include reform of the structures of state-owned enterprises (SOEs), regulations with respect to market entry and exit, policies to encourage entrepreneurial activities including innovation, financial and banking system reform and local government system reform, especially with respect to local public finances. One contemporary policy challenge is how to handle 'zombie firms' associated with overcapacity in several industries.
Macroeconomic policy and the role of investment
The Chinese Government has committed itself to maintaining growth at over 6.5 per cent per annum through the current FYP to 2020, and to do this with little or no growth in the labour force and a much lower rate of growth in the capital stock. This can only be achieved by reform to accelerate growth in TFP. But neither the reform nor the acceleration of growth in TFP is currently a prospect.
As growth slows, the government will come under pressure to increase the rate of growth above the rate of increase of the economy's supply capacity through fiscal and monetary expansion. This can succeed only temporarily. And the attempt will artificially increase investment, as this is the main channel through which fiscal and monetary expansion works. The increase in investment cuts across reform of markets and institutions and feeds back into lower growth in TFP. It is therefore self-defeating. 1 We are going to cover the issues of human capital, technological change and innovation for growth of the Chinese economy in the 2017 China Update book on China's new sources of economic growth (Volume 2). 2 In recent Update books, we have put strong emphasis on supply-side reform and restructuring.
For example, the 2010 book discusses China's next 20 years of reform and development; the 2012 book covers the issues of rebalancing and sustaining growth in China; the 2013 book touches on the issues of a new model for growth and development; and the 2014 book focuses on deepening reform for China's longterm growth and development.
How, then, can the government resolve the problem posed by potential growth falling below the desired rate? Only by accelerating reform and accepting the possibility of growth falling short of announced goals, at least for a while.
Equity and environmental amenity
China's rebalancing of growth to reduce reliance on investment and to increase TFP at a time of demographic change that is unfavourable to growth is complicated by the simultaneous requirement for more equitable and less environmentally damaging patterns of growth.
The rebalancing and sustenance of growth is complicated but not contradicted by the equity and environmental goals. The reform of the hukou system is favourable to labour force and productivity growth as well as to equity. The spread of high-quality education through the countryside and to all urban residents improves both growth and equity.
The macroeconomic adjustment associated with the shift from surplus to increasingly scarce and valuable labour is an inevitable outcome of successful growth over a long period. This is forcing rebalancing along lines favoured by the government and is powerfully favourable for promoting equity in income distribution.
In the early reform period, the concentration of investment in regions that were favourable for economic growth supported rapid economic growth for the national economy. Independently of regional policy, it was the coastal provinces that were in the best position to take advantage of early opportunities for increased integration into the international economy. The coastal provinces and cities experienced rapid growth through the first quarter-century of reform and drew away from inland provinces in average incomes. Now, the faster growth of provinces in central and western China is favourable both for overall growth and for inter-regional equity.
The long-term problem of regional imbalances in development has eased in China since early in the Turning Period. The deceleration of growth in the eastern region started earlier (since 2007) than other regions and the trend continues. The central and western regions' growth rates and contributions to gross domestic product (GDP) have tended to increase continually since 2000, narrowing the regional gaps in growth and development. The deceleration of growth for the central and western regions began about 2012, dragging down the overall growth. However, as latecomers to development, the central and western regions have greater potential than the coastal provinces for continued growth for some time.
While growth that pays no attention to pressure on the global and domestic environment-as in the old model of Chinese economic growth-is consistent with rising economic welfare for a while, beyond some point it undermines the ecological basis for growth in living standards. China had passed that point in 2011 when the Chinese leadership committed the country to a 'new normal' in economic affairs. There is a fundamental sense in which the breaking of the nexus between growth in economic output and degradation of the natural environment is a precondition for sustained economic growth-appropriately defined in human welfare terms.
The Chinese government has made large efforts to weaken the link between economic growth and global and local environmental degradation. Areas of large progress include improving energy efficiency, reducing and capping coal use and reducing resource intensities in production, arresting the deterioration in air and water quality in regions where degradation had been most severe, developing renewable and other new low-emissions sources of energy, and experimenting with models of 'green growth' in some of the regions. Continued progress will require judicious use of both market (such as the establishment of an emission trading system to reduce the use of greenhouse gases (GHGs)) and regulatory (such as implementation and more stringent enforcements of the state regulations on resource exploration and development, air, soil and pollution, land and water use and conservation) mechanisms. Both market and regulatory mechanisms are being applied extensively to changing the relationship between economic growth and pressure on the environment. But the environmental challenges that China still faces are enormous. This year's book, built around the theme of China's new sources of economic growth, covers many of the issues discussed in this introductory chapter. Here we provide a guide to the content of the following chapters of the book.
The book has two parts. Part I has 11 chapters covering Reform and Macroeconomic Development. In this summary, we divide these into three sets of chapters: Growth in the 'New Normal'; Growth and the Demographic Transition; and Financial Market Performance and Reform. Part II has 8 chapters covering Resources, Energy, the Environment and Climate Change.
Part I: Reform and Macroeconomic Development
Growth in the 'new normal'
Four chapters provide perspectives of recent and prospective overall growth performance, looking at changes in the broad aggregates, including TFP. Garnaut (Chapter 2) updates his (Garnaut 2015) assessment of recent progress under the new model of growth, focusing on the objectives to which the Chinese government has attributed greatest importance. Wang and Zhou (Chapter 4) examine alternative futures for the Chinese economy, depending on the approach to building the new model of growth. Wu (Chapter 5) analyses rates of growth in TFP across industry sectors and draws implications for expectations of growth performance. Wing (Chapter 7) examines links between public finances and risks to growth and reaches strong conclusions about the importance of removing the 'soft budget constraints' left over from earlier in the reform era.
Garnaut (Chapter 2) notes how the fundamental changes in economic strategy defined in earlier Update books (from Garnaut et al. 2013 ) as the new model of economic growth, are now officially described as the 'new normal'. He sees limited progress on only one of the most prominent of the government's ambitions for the new model of growth. The greatest changes in trajectory relate to the modification of the relationship between economic growth and pressure on domestic and global environmental amenity and stability. China is ahead of its international commitments on reductions in GHG emissions-and needs to be if there is to be any hope of global warming being contained within the limits defined by the United Nations (UN) meeting on climate change in Paris in December 2015. China made rapid progress on the goal of relying more on domestic demand and less on growth in exports and a trade surplus in the immediate aftermath of the GFC, but has fallen back almost to pre-crisis rates of surplus in the past year. There is slight progress in shifting from investment demand to consumption, and so far only limited progress on structural reform to unleash more rapid TFP growth. There has been early but as yet modest progress on reversing the earlier tendency towards greater inequality in the distribution of income.
Wang and Zhou (Chapter 4) use growth accounting techniques to analyse the sources of China's strong economic growth until 2011, the slowdown since then and the prospects under various policy scenarios. They see excessive investment and inadequate consumption as being the largest of several contributors to slower TFP growth from the early twenty-first century. At first this effect on total growth was obscured by loose monetary policy, which promoted more investment to compensate for lower growth from other sources. This was eventually self-defeating, leading to overcapacity in industries supplying the investment industries-spectacularly for steel and cement-and to economic underperformance. Continuation of recent policies is likely to lead to financial crisis within a few years, and to major underperformance against announced goals. In these circumstances, growth would be likely to slump to an average of 2.9 per cent per annum for 2016-20 and 4.4 per cent per annum for 2020-30. China would be caught in the middle-income group of countries, rather than making the transition to a high-income country. Strong reform to build institutions that support a rapid shift of resources to more productive uses and technological improvement, together with cessation of monetary policies that artificially maintain high levels of investment and inhibit consumption, would lead to a transition to developed country status. Within uninhibited reform policies to raise productivity, growth of around 6.2 per cent per annum could be expected for 2016-20, and higher still in 2020-30.
Wu is one of the stalwarts of measuring TFP growth in China. He has taken this work a step further in Chapter 5. He applies a new technical approach to estimate China's reform era TFP growth. China's industries are aggregated into eight groups according to the extent of the role of government in decisions.
Simply by adopting nominal output weights for industries, Wu derives new estimates of historical GDP growth, with an average growth rate of 8.94 per cent for the whole reform period 1980-2012, which is lower than the double-digit official figure. TFP accounted for less than one of those percentage points, and was especially low in industries most subject to government intervention, for example, the 'energy' industries. TFP growth reached its highest level in the 1990s (1.63 percentage point contribution to annual average growth). TFP growth eased from the turn of the century, influenced by the rapid expansion of investment in state-connected industries in the fiscal and monetary expansion in response to the East Asian Financial Crisis. TFP growth then collapsed after 2007, as a result of the even larger fiscal and monetary expansion in response to the recessionary pressures from the GFC.
Amid rising pessimism as to China's growth trajectory, Wing (Chapter 7) identifies some of the characteristics of the Chinese economy that led to current challenges. Like Wang and Zhou (Chapter 4) and Wu (Chapter 5), he highlights the role of the expansionary policies in response to the GFC in inflating the roles of state-connected enterprises, increasing investment to levels that were counterproductive to development, and cutting across the structural reforms that are necessary for sustained strong growth. In outlining important structural reforms that would help to entrench dynamism into China's economy, Wing focuses on the need for China to dramatically rein in the soft-budget constraint to ensure fiscal sustainability. Correcting manager incentives, broader labour market reform and land reforms, and a strong push toward a more innovative economy are all policies that would help to China to move toward becoming a developed economy. But they will not be implemented unless the state is able to constrain the growth of state-connected industries that are responsible for low productivity, excessive debt and vulnerability to financial instability. The slowdown in transfer of people from rural (not only, or now even mainly, agricultural) to urban employment has been a major source of productivity growth through many channels. Its slowing exacerbates the drag on TFP and output growth that was bound to come with the end of the demographic dividend. Reform of residency rights (the hukou system) could allow the continued flow of workers from rural to urban areas over the next decade to help in the balancing of the relatively rapid ageing of China's urban populations. Reform would also contribute to the necessary increase in investment in human capital. Together with allowing working migrants plus families access to urban social security, this can support China's transition to consumption-led growth. It would be an important support for China's transition from upper-middle income to high-income status. The authors encourage Chinese policymakers to eliminate institutional barriers that deter labour supply and TFP growth and to set a target for the growth rate that is aligned with China's stage of development.
Growth and the demographic transition
Meng et al. (Chapter 8) study the constraints that inhibit rural-to-urban migrants from being more responsive to the needs both of their own families and consequently of the needs of China's economy. The current system of denying access to subsidised education and health services in the rural-urban migrants' cities and towns of residence enforces family separation, the need to split incomes and to increase precautionary savings. Meng and colleagues find that migrant consumption rises with the length of urban residence but that peak consumption is seldom reached thanks to residence restrictions prohibiting long stays. Internal migration reforms are thus fundamental to the next phase of China's economic transition, which relies on much greater contributions of consumption to demand growth.
Johnston et al. (Chapter 10) take a fresh look at a subject that has generated much anxiety in China about the prospects for successfully graduating to developed country status: an unusually strong and early demographic transition is causing China to grow old before average incomes reach high levels. Population ageing has been associated with decline in the share of the population that is of working age since around 2011. Since the early 1980s it has been feared that China's unique 'one child policy' and resulting premature population ageing would inhibit China's transition to a high per capita income economy. This chapter sheds a different light on 'getting old before getting rich'. The studies of transitions into the high-income group of countries that are presented in this chapter show that China is not alone in seeking to rise to high average incomes with an ageing population. China is one of about 30 developing countries with ageing populations. Four countries have recently entered the high-income group despite having an ageing population. The success rate for transition to high-income status is lower for developing countries that have younger population structures. Ageing in developing countries may have a political economy upside: countries that have grown old before becoming rich are more likely to establish fiscally sustainable social security and taxation systems than developed countries that grew old after becoming rich. In the 'old first' countries like China, retirement programs are being established with reference to the fiscal constraints of high age dependence, low ratios of workage to total population, longer life expectancies and more modest expectations of living standards.
Financial market performance and reform Two-way direct foreign investment is now an important feature of the Chinese economy. Dollar (Chapter 9) describes the extraordinarily rapid rise of China as a source of international investment over recent years. China is now the second largest international creditor, and is soon to be the first. Until a few years ago, China's investment abroad was very different from that of the established developed creditor countries. It mainly took the form of investing monetary reserves in the official securities of the United States and, to a lesser extent, other developed countries. China's investment abroad is now moving rapidly towards a more normal pattern, with direct foreign investment rapidly becoming more prominent. Dollar notes that Chinese direct investment seems to be characterised by indifference to governance standards in host countries. Dollar argues that China is much more closed than developed countries to inward direct foreign investment and that there would be benefits to both China and its partners in correcting this imbalance.
Roberts and Zurawski (Chapter 12) examine closely the pattern of indebtedness that has emerged recently in Chinese business and the economy. They observe that a rapid build-up in corporate leverage since the late 2000s is fuelling fears for financial stability and growth within and beyond China's borders. Discussion of leverage in China tends to emphasise the role of recent stimulus policies, especially through the financing of investment by SOEs. Analysis of non-financial companies on mainland public stock exchanges shows that SOEs account for the lion's share of overall leverage. However, this masks broader heterogeneity. There is emerging evidence of deleveraging. Private firms have tended to contribute more to leveraging since 2012, especially in the real estate and construction sectors, while mining, utilities and services have reduced their proportionate contribution. Sophisticated analysis throws interesting light on a complex reality. Results from a fixed-effects panel regression suggest a negative association between leverage and profitability and a positive correlation with firm size, collateral and industry leverage patterns. Weaker state-sector profitability and a shift in industry composition towards more highly leveraged sectors such as real estate and construction may explain much of the upward trend in leverage over recent years. Slow adjustment in firm behaviour could make it difficult for China's corporate sector to achieve a rapid deleveraging. Internet finance has a history of more than a decade in China. It includes both information technology (IT) companies providing financial services and financial institutions applying IT to their more traditional services. The speculator rise of internet finance in China has been spurred by financial sector market failure that has resulted in limited access for small firms and low-income households. Huang and colleagues expect internet finance to become an increasingly effective tool for promoting inclusive finance, and that this will help to stimulate consumption, innovation and job-creation. Good outcomes depend upon the building of good infrastructure including for big data, qualified financial professionals and a regulatory approach that manages the balance between risk control and healthy innovation. Green and Stern (Chapter 18) describe the dramatic changes in Chinese policy and outcomes on the relationship between economic activity and GHG emissions that have played a central role in a more positive global outlook on containment of global warming. Most important of all the many changes, China's coal consumption again fell significantly in 2015 after a fall in 2014. It is possible that China's coal consumption reached a peak in 2013, after contributing most of the growth in global coal use from the turn of the century to 2011. This transition away from coal is the result of changes in the structure of China's economy and a far-reaching set of policies. Both are acting to change energy efficiency and the energy supply mix and also the dynamics of energy demand. The trajectory of growth in China's total primary energy consumption has fallen dramatically, from a compound annual rate of more than 8 per cent per year between 2000-13 to less than 1 per cent year-on-year in 2015. The outlook for China's carbon dioxide emissions has changed even more dramatically over the last few years. A less than 2°C mitigation pathway for the world climate system has become feasible, creating a chance for realisation of the goals of the global climate agreement signed by 195 countries in Paris in December 2015.
Zhao (Chapter 19) looks at issues of central importance to implementation of China's climate change objectives: environmental standards, encouragement of low-emissions energy and electricity reform. China's electricity generation sector has been the world's largest since 2011. Coal-fired generation accounts for 70 per cent of installed thermal power capacity and 75 per cent of generation, which is more than double the share in the United States. Together with the high scale of production, this has brought massive environmental externality costs, of national and international consequence. Since the mid-1990s, the government has experimented with firm and consumer-level market mechanisms and reforms for improving the efficiency and reducing the externalities of China's electricity industry. This chapter presents the results from modelling of Chinese consumer willingness to pay via in their monthly electricity bill for clean energy, and from analysing the results of a survey of the opinion of power generation plants on the effects of various policies on the efficiency of their operations. Market-based regulation has been useful, but is less effective for being imperfectly coordinated with command-and-control mechanisms. Despite continuing massive change, China's electricity sector remains in transition.
Wu et al. (Chapter 20) look at how the density of Chinese cities affects carbon emissions. In March 2014, Premier Li Keqiang announced to China's national legislature that China would declare war on pollution like it did war on poverty. Ensuring that China has energy-efficient low-carbon cities is a big battle in that war. Flagship initiatives moving China in this direction include the Top 1,000 Enterprises Energy Conservation Action Program, the 10,000 Enterprises Conversation Low Carbon Action Program, and mandatory closure of small and inefficient power plants. This chapter discusses China's energy and environmental goals and policy measures, with a focus on the low-carbon urban development experimentation that began in July 2010 in five provinces and eight cities. Green transportation, industry and household energy efficiency and optimisation of space lie at the heart of the bigger agenda to ensure that cities that are housing an increasingly large majority of China's citizens over time will contribute to sustainable development.
In Chapter 16, Buckingham looks at one of many reforestation programmes in China: the reforestation of the Loess Plateau. Historic forest loss has made China one of the world's most forest-deficient countries and also the world's largest importer of timber and wood-based products. Rapid environmental development has also caused widespread damage to soils and water supply. On the other hand, China now has the highest rate of afforestation in the world, and forestry goals also recently began to feature in the FYP. China's post-2020 climate commitments include increasing forest cover by 50-100 million hectares in order to create a 1-gigaton carbon sink. Lessons from a more than two-decade restoration project, in China's Loess Plateau offer a seminal reforestation study and broader policy reference point. Other initiatives have been less successful, partly because forest cover tends to be higher in poorer areas, whose residents battle for their own survival first.
Wang and Zheng (Chapter 15) look at China's challenges and strategies for confronting water shortage. The dynamics of water withdrawal and energy consumption are sensitive to common influences, but few studies have explored these trends together. Wang and Zheng undertake a panel data analysis of 36 industrial sectors 2002-12, and find that the two dominant factors driving water and energy consumption-economic scale and resource intensityinteract with each other. Sectors growing more strongly economically made more effort to improve resource efficiency, of both water and energy. Growth of some industrial sectors including smelting and electricity production led to rising energy and also water consumption. Optimal policymaking to reduce water and energy consumption would take into account the many interactions between the two.
